Tissues: Following food-deprivation of 12 hr (with access to water), the animals were slaughtered and liver samples were immediately removed and stored at -80ºC until analysis. The authors of this paper became involved in the study after the animals were sacrificed and only address the gene expression patterns of the archival (stored) liver samples.
RNA Preparation: Eight porcine liver samples were shipped on dry ice from Monsanto Co, St Louis, MO. Upon arrival, they were immediately stored at -80°C. RNA extraction was performed on 10 mg samples (Control group and SDA group; n=4/group) according to manufacturer"s instructions using MELT ® Total Nucleic Acid Isolation System (Ambion, Inc. Austin, TX). The extracts were treated with Turbo DNA-free (Ambion, Inc. Austin, TX) to remove contaminant DNA in the samples prior to measuring RNA concentration using NanoDrop 1000™ (Thermo Science, Wilmington, DE). RNA (2 ug) was used in the process of reverse transcription to generate cDNA (TaqMan®, Applied Biosystems, Carlsbad, CA) and the purified RNA and cDNA was stored at -20°C until needed.
RT-PCR: Primer design, mRNA sequence of each gene was searched in GenBank and three pairs of primers per individual gene were designed using Primer Express 3.0 and synthesized by Sigma-Aldrich (St. Louis, MO). The primer set (OSM, Table 3) with best specificity was selected for use during RT-PCR. β-actin was used as a positive control, and water the negative control. Differential gene expression was normalized by the following formula: ½ (calibrated target/calibrated control). The following genes of interest were targeted for PCR analysis, peroxisome proliferator-activated receptors (PPAR) α, β/δ, γ, peroxisome proliferator-activated receptor gamma co-activator 1-alpha (PGC-1), sterol response element-binding protein (SREBF), forkhead box protein O 1 (FOXO 1), forkhead box protein O 3 (FOXO 3), HMG CoA synthase , HMG CoA reductase, cholesterol 7 alpha-hydroxylase (CYP7A1), ATP-binding cassette transporter A1 (ABCA1), hepatic lipase (HL), CD36, acyl CoA:diacylglycerol acyltransferases 1 & 2 (DGAT-1 & -2), stearoyl CoA desaturase (SCD), acyl CoA oxidase 1 (ACO 1), 6α-hydroxylase (CYP4A21), carnitine palmitoyl transferase-1 (CPT-1), fatty acid synthase (FASN), malic enzyme (ME), glucokinase (GCK), pyruvate kinase (PK), phosphoenolpyruvate carboxykinase (PEPCK), pyruvate dehydrogenase kinase isozyme 4 (PDK4), glucose-6-phosphatase (G6P) and β-actin.
Affymetrix Microarray Analysis: RNA samples from Control and SDA groups (n=4, each) were provided for Affymetrix gene array analysis. The GeneChips were processed at the University of Tennessee-Knoxville Affymetrix Core Facility. The Porcine GeneChip Array containing 23,937 probe sets representing 23,256 transcripts and 20,201 genes were utilized from Affymetrix (Santa Clara, CA). ). Sus scrofa probe sets were designed using UniGene Build 28 (August 2004) and GenBank sequences up to August 2004, but the latest annotation available was utilized for analysis. The Affymetrix protocol for One-Cycle cDNA synthesis and labeling was done using an Epicentre One-Round amplification kit for biotin labeling cRNA (Epicentre Biotechnologies. In brief, total RNA (100 ng) was converted into cDNA then reverse transcribed into cRNA using biotinylated nucleotides. The purified cRNA was fragmented to a size ranging from 35 to 200 bases and fifteen micrograms of the fragmented cRNA was mixed into a hybridization cocktail containing hybridization buffer from Affymetrix, B2 oligo and Eukaryotic controls and DMSO (Affymetrix). The solution was hybridized to a GeneChip at 45°C for 16 hours then washed and stained with an Affymetrix Wash and Stain kit and immediately scanned with a GeneChip 7G High-Resolution Scanner. The individual GeneChip scans were quality checked for the presence of control genes and background signal values.
Statistical Analysis: Differential gene expression for the RT-PCR data was normalized by the following formula: ½ (calibrated target/calibrated control).
A student"s T-test was performed using Excel to determine significance with a p-value cutoff of 0.05 or less. The statistical analysis of microarray data used raw signal files (.cel) that were imported into Partek Genomics Suite 6.4 (St. Louis, MO) and normalized using the Robust Multichip Algorithm with GC content correction (GC-RMA). All data was log 2 transformed during the importation process with quantile normalization. A Principle Components Analysis (PCA) plot was generated with all probe sets to determine that samples grouped according to treatment. Statistical analysis was performed using all arrays. Prior to statistical analysis, an updated annotation file for Affymetrix porcine arrays (dated 1/19/2010) was obtained and the Probe Set IDS were used to match the annotation file for merging new annotation to the probe set data for this array set. Detection of differentially expressed genes was performed by ANOVA and contrasts generated between Control and SDA groups to assess fold changes (FC). The spreadsheet was filtered with the parameters P value ≤0.05 and a fold change < -1.2 and >1.2, resulting in 421 significantly differentially expressed probe set IDs. The cited sensitivity of detection for the Affymetrix system is 1:100,000 and while slight amplification of target occurs during the processing of the samples, it is not exponential as in PCR. Secondly, the RMA algorithm used to determine signal values has been shown to compress fold change values in the mid range, therefore, the fold change values should be used as guidelines rather than absolutes and thus results were verified with RT-PCR. The only gene to pass a False Discovery Rate step-up analysis was C11orf49 (1.23 FC, FDR P-value 0.0347). A search of PubMed did not reveal the purported function of this open reading frame other than SNPs located in the region may correlate with stroke phenotype (1). However, C11orf49 did not pass our significance criteria of exceeding 1.5 FC. The distribution of differentially expressed genes divided into tertiles comparing SDA versus
